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ABSTRACT 

PURPOSE: To provide a reflection type zoom optical system and image pickup 
device using the system for which the arrangement accuracy of a reflection 
mirror frequently required for a mirror optical system is relaxed while 
miniaturizing the entire mirror optical system. 

CONSTITUTION: Plural reflecting planes composed of optical elements or /and 
surface reflection mirrors, which are constituted so that light flux can be 
made incident from one refracting plane into the inside of a transparent 
body and can be emitted from the other refracting plane after being 
repeatedly reflected on plural reflecting planes by forming two refracting 
planes and plural reflecting planes on the surface of the transparent 
object, are integrally formed and plural optical elements, which are 
constituted so that the incident light flux can be emitted after being 
repeatedly reflected on plural reflecting planes, are provided. Then, the 
image of an object is formed through plural optical elements B1-B3 and the 
relative positions of two optical elements B2 and B3 among the plural 
optical elements B1-B3 are changed at least so that zooming can be 
performed. 
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1 

BK»«J:Dj«*«[»€!>K»Hft-#Mlc»J«U Alt 
ffitt&)&W*mk'2 J &Z> Zi£\Z&r)X-$>if*f75 Z 

[■#912] meffiMn«mftXflss««^A< 

2 Xtt 3 0£ j*3!a>X- 

2 ^©ie**^® 1 ^«A»-r^S2Ptti:ftfflT^S2p 

x»t5»it»ajt5S*io*ws#»iRi«rti 

^TV>* £ £ 2 Xtt 3 <DRttm<DX 

31 2 XB 3 ©H»£!©X--i>3fc3**. 

net ^atrsawMi 1 - 6 ©vvrtia* 1 jbke 

S^KWSIoX-A^frm 
[»*3H8] fMrE«tttt<m£**tStt3^&< £t> 

^-r & e t *&mt-rz>m&m 1 ~ 6 <D^?n& 1 jbk 

E*<DEJtffl©X-Att¥*. 

1 ~ 8 ©Vvf n*> 1 3»fcE«©E»ffl<& 

X-A##« 0 

[»*aioi 69E«Ros»Hort, &m<DKMm 
^-r^s*^ 1 ~ 9 1 «fcE«©^ws©x 



WBB¥8- 2 9 2 3 7 2 

2 

mxmi 1] nE«»n«w«Sfts««»a:< t 
ci&»»i-r^Bi*JHi-i oco^rn^iflitEfE 

C0S»SKDX-A3t*^o 

2] WE*»«tt«*«flsS***ft< t 

jxMmnx-Ayt^&o 

im&m 1 3 3 iJSBMo*^^ 5 5 <D>piz < t 

*> 2 ^(Dft^mT-fimmrz&m^mizttLTm^T^ 
z>KMm*misT^z> z.t*%fmt-?z>mxm 1 ~ 1 2 
<0v>rna> 1 «fcE*©Eira!©x-A#¥*. 

t>2o©Jtf«m SVii:«^Ti^2o©»!(i?H 

±T**fMBrr* ^ts»st«»*fl 1 xii 2 

ttffl<z>X-A3t3**. 
[»*5U 5] fS*gl~l 4(7)^1*n^i^tcE« 

8}E»#®«fc««r* 

[0 0 0 1] 

3e**^(Offi»Mffi«SXfi!:«^^t^J;0X--5> 
[0 0 0 2] 

ItfcfcO&flf] OS6J:DIH]Hf«^flffi«l«C!)R»fflft?B 

ffl vfzWi&ytmmm* taassnrv^. h 5 9 » 1 
[ooo3] mmcD^^-yt^mz&^T, 
io3tcje«-r^« 

[0 0 0 4] :(D^7-»»t RffBi^iryv>^M 

n*v>x±fi(ofivig3au>x*©%gs&ffi»-r-5^i 
oosit^ 7-*m^T$tr)?trztsmiz£r), yt¥&± 

[0005] aa»s««-r<5»*u>x*tw^ 

[0 0 0 6] ^co«lc, tt*J:Dl/>X**C!)*^lMg 
0, 38*«k<3fc»&*f0fcfc/i/T\ a>;^h^>7- 



—746— 



3 

[ooo7] Lfrhtz&bs -mmzimtfu^fctt 
[0008] z<Dmm&*m&i?z>&iz, e#3 9-« 

[0 0 0 9] m6 0\ZXm»m*m.334 ^BJ^#fC^ 

[ooio] mm<D$7-K¥mtmL<Dmmm\zwm 
\t*n?nm*=timmx7ik?mz. ^t^tytmu 

111 tt*»114 fC#LTJKK±«l<0^ a®^113 
N114 fcttl,T»EET«<0*, IHIM»112 fcWK«ill4K: 

0*301116 £ft$l&114 *»SIBU «Wt3KSU15 cD^r^ 

[0 0 11] me 1 tt*HWfF5, 063, 586 *9HHF£R 

[0 0 12] psH^C&^T, «^#M121 0>fiiMft£3£ 
W127 tgiUmi:, #Sfc<Z>ii»«COH«122 • [HI 
WR123 • db®^124 *VXWmm25 <D*-*H?ft<&E 

toWtpfot&t&hiSMi) 122a, 123a, 124a, 125a 3t 
#127 l:»lTffl^LTV^o HHTttJI©£*©Rib 

«£S4Jfy:<JS»M126 fcRRSIi'T^*. 

[0 0 13] *<&*5#B*MR 737, 021 99BaiR<t>3feR 
*H¥4.265,510 ^«Wfct>3tt«lfc»UTIiI««»ttS 

mtfzmtiL&mTxztix^z, 

[0 0 14] tCZX, ±B3 9-3e**£*drt"**[ 
[0 0 15] W^.tf*H#fN,812,030 ^WRSfcfcH 



(3) #i¥8- 2 9 2 3 7 2 

V>T, IHIBttlOl ^6flffi«102 ^TOF^HtaM^lO 
2 ft>&ftRl03 *-CO|HMft«#Wfc*ftS**^ifc 

[0 0 16] 0 6 2ttHI4itBlCll!«SnTViSaijO*Jli 

oTft#«HCIfl*V»»-i!bH«132 KAttU 
•W«^K»Sn»Wtt*#ta:oT«-i!!imill34 

70 SM135 KAttU CETE»3nT«*«*£fcD« 
M137 ±l:te»t5« 

[0 0 17] dO*^^^V>T^-IHS«131 £Si-db 
ffi«l32 M©IWIH&*ft^ii:2>ti:t>lc, mndbM^l3 
4 <h^-[H]B^135 M<Z)f^£^ffc$iiTX-5>^£ 

[0 0 18] *B»ffK 993, 818 *9fflRlC:fefr> 

xtt, 9\z^io±^u>^Kmm^\zx^mv 
[ooi9] cne<DEit^^fli*^*fj> wjskwa 

[0 0 2 0] 2KOn«*«fft-rs— T3©3SrttfcUT, 

mztix^z. 

30 [0 0 2 1] SHBt©jEt#H#— ^CD^P^^fcft 

[0 0 2 2] un^O^UXAH »»<&E»Hrt*H* 

4? [0 0 2 3] ^nrait, ^UX-6*©S»ffi^ftfl5S 

[0 0 2 4] 0 6 3 tt#BM*»4,775,217 ^n«B*lCH 
*$nr^^«!K^»CDffiS8«KHT*S. £©Rg 

[0 0 2 5] ^COS^^^T^ «««»f»:i41 
^®«^6»fflTSS^^145 «M142 tCTEWUT 

•<M»icrti^^ wm£*)i&2>^-y$7-mi43 \zx 

50 I^T^o ^bTC(DA-^^^-Ml43 \ZXKmVft 
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5 

*^3t*145 «IH1®143 COWr^B*f*tC<fcOSS 
¥frft**tftO, H142 *H«faai/fca, 

£«J*TS££*>K:. «SS#©«144 fcA#t 

CO 0 2 6] «rf*:^60<»*3e*146 teRS*®14 

T£0, W*^A146 CD-gBte[H]®143 SSifiU ffil4 
2 &JB*fa5a«, &g?#CDI&144 KAWT*. ^tiHJ: 

[0 0 2 7] 0 6 4«#PB¥2-297516^«(CB8^$n 

[0 0 2 8] «aa^#150 
»UiUfc«^3tt3Rl54 tt, XUXAPa&**"r*¥Sl5 
7 &aai/^UXAPafcAD2ft«BK»H151 fCAfhT 
£o «5k#*154 tt^ORWH151 KTRWSnTiRjfc 
5t*tfeOj»^H156 fcttflW*. £<Z)££RjtHl51 
-CK»an&*iR**154 tt, XUXAPa£«j*?-*2 
^flD¥ff3tt¥Bfl57 <h¥®158 fc©IB££Ettl,fctf«& 

[0 0 2 9] &tejS^Hl56 LTJtfflb& 
*^3t*154 tt, ¥®157 £¥®158 ©ffl££JE»Lfc 

-:7^7-Bl52 -cS*tsn*tWBJc-ec!)JB*f*lcj: 

^<h^D> S157 £SSi®bT«i&#©{Bl53 KAftfU 
2:nte*0«*li|»ftWK«fcBII*'ti-TVi« - 
[0 0 3 0] *JM>e>©4M«fc5lU55 tt^UXA 

Pb£*§j£^*ffil58b£SifiU &«0teA-75 

7-152 £S5BU ®157 ^a^brm^#o®i53 k 
[0031] seir, 7vx&<DRttm\zyt*m?*:m 

^fc«£l/t\ «Atf»l»¥5-12704 ^4i«^*BB¥6- 
139612#^«^ fcB*S nT V> * * K y ^ T y ^ffl CD* 

[0 0 3 2] 

MWjW*fcl/*5i«MB ffflR*B»W3, 674, 33 
4 ^^ifflS, #H#ff5, 063, 586 ^WifflS, #®*MR 

265, 510 4»9Mmf k ib^ $ nr ^ *fl<j> s 7 - « 

vvrn*>*K»5 



(4) #i?8- 2 9 2 3 7 2 

[0 0 3 3] X, #H»IK812,030 4»9MBfe 
1*4,993,818 ^B«S(:l^$nT^^Ml^t 

[0 0 3 4] *fe»^R»5 7-Offi»ffi«»S**iRL/ 

[0 0 3 5] XflEJfeOSItfflOlHIf***^* **** 
< PA ©/h 2 iriflff SBffl* * -Y X© 1/ >X^ izmis 

[0 0 3 6] X, l!MB#H«FtK 775, 217 *9!IIW, «r 
H 5p2-297516^4i« fc ■ ^ $ tXT V > * sss^m V> 

[0 0 3 7] X> #M¥5-12704 ^&«*#B¥6-1396 

\z. ^?nhfotoyt¥%<n&m\zm?£2ftT&r), m» 

[0 0 3 8] «»©lttB!^¥®©S*fffiS- 

<Z>5*><7)'>&<£*>2^ ©^*^©ffl»Wffifli & SI« 
(c^b^-ttTX-5 >^^ff ^» z.t\z&0, 

[0 0 3 9] *&, ^0^^#»CD^feft#:ffiiJ(-eHe 
ii:^«|«i:-r^^tfc<fc0, j£Bft©S»S!©X-A3tt 

cox- A3t^*&tf -tn^ffl ^fcs«8ii©a«& m « 

[0 0 4 0] 

5^ c»HSr»*-r<5fe«e>©¥a] *»w©e»s©x-a 
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(5) 

7 

( i - 1 ) wmv>&m\z 2 r?<Dmmmtm$k<DKtt 
a^u &m&<DKttm^Km*momvTm<Dmmm 

S#«J:Da«6«*©S»BS:-ft»fc»J«U. At** 

[0041] mz, 

(1-1-2) H9IB^MftS^b^1t^ / >^:< t 

2 ^©^am*, i ^<Df»m^m±xm^\z^n\z 
»«rr*. 

d-i-3) mmttW&mzmtz^z'pfcK t w 

(1-1-4) iWE«#Mffi«**ft;S"&*^< t 

*» 2 -o<Dyt^m^<D i ^ttAWt-ssqstttwffi-r^* 

(1-1-5) ME«#«ffi«fc*fc3l**4>fe< t 

t>2oo3»jiim **A*rr ^>»2ptt<h*fmf 
d-i-6) 8f(ia«»Mtfcii^i:siara^< t 

(1-1-7) tttKffl#Mffi«&««:S**^< £ 

(1-1-8) S9l3^*r^coX-A*^*^> ^co* 

( 1 - 1 - 9 ) fKrE*R©JRI*ffi<D|*U ffiM<DJ£Sffi 

(1-1-10) IIWa*»Mffi«**ft:«i3:*^tt< 
<h 1> 2 ^(O^t**^ ©S«W***T^T 1 ^OTI±C$) 

(1-1-11) B9E*i*rWtefS^^{b$iir§^< 
& % 2 ^3t^™^co^^oS2ptt0/>^ < £ 

h-mtmmy-mtiz&z. 

(1-1-12) «HB«»<03t^*^ <D -5 ft < 

t*2^<Dft¥m^i)mm'?z>&W¥'ffi\zttvxm^x so 
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8 

(1-1-13) «9Effi»Wffi«S3Eft$li-^^< 

[0 0 4 2] X, *«HJcofl|»^S«, 

(1-2) (1-1) - (1-1-13) GHvfnfr 

lwcEaositsax-Aft^fcwu 

[0 0 4 3] 

immmi mmmomm\z\z>m\z, mmmomimTc 
^\y^mmmm±^(o^m^m\z^xmmt^ 
[0 0 4 4] hi \**mi<D>K&ik<n>mi&f-9 

[0 0 4 5] Hlfc*^T»lHRltt3l»0> S§2ffiR2te 

jvbtsnrzRmm. jg4®R4, m5mR5\t&*<Dfflmiz 

MLXi^yh, ^frbZtltc&Mffi* »6ffiR6tt*5ffl 
R2^£Jg6ffiR6£TO#*c£ffite;tf^X, ^^Ts^vZ 

^<Dmmxmf&zn%-^<DX¥mi L ±\zmi&znx& 

[0 0 4 6] t£o T, SI CD*j«-Ctt^ia«0*#H3^ 
£ff§2ffiR2£T?<Z)«Rte^U fl£2ffiR2jfrSS6ffiR6£ 
S6ffiR6^ft^H^©B7SR7* 

[0 0 4 7] *«so^*»»i>3t^*-c»*fc»>e 
[0048] ^lt, **«©saMdifc*viTtt, mi 

K«MCDiti62:«l«3l» (£9tlt%tt) 
[0 0 4 9] *an03ttIM££V>Ttt, 3tt**<0»P 

ta*»»«ift±Eo«fcK3ei/fc*«, 3e**o»t 

jROXttAWHXttWaBXtt^RoSlffioif 

[0050] ^sd. #&w(omMmiz&\,>x\t, mm 
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9 

[0 0 5 1] «oT»«P«rtiRftSnfc»H©MI«IC» 

nr^t* ^»K«B<z>*^fcB»r*. 

[0 0 5 3] m : Kjft[*aD»21BR2fc|«^5»Mli 
#LTMf$fHHlD(c90 o £&*TiS«l 

xfft : m^^mdz.y i <omm\z 

[0054] mimommvmo^jihftumM 

i (#ffc° ) T^-To i:^T> *KWO*SS«T7«#ffi 

D-#;l«S(x,y,z) CDy,z «ltt»*fJffi«*(X l Y,Z)t 
»UTYZBl*reft]K0i MV^T^iO, AttWfcttBTF© 

[0 0 5 5] z|: n-#;i,jK*©IRjft£5iD, 

i ^ft-mas 

y (ft: D-#;^ffi«CDJgj&£&D> z ^^lc*fbYZ®rt 

x (ft: D-^JUg^M^IO, YZBfcfcfUSitfcfi 

Di«»iHt»(i+l) IOD-*;H«CDKjftH 
OHPiSrS-rx^^-fi, Ndi , vdi»»iMt» (i 
+ 1) Bm©llt*OJB»f*tTy^*T**. 
[0 0 5 6] *»W<Z)*3lfiOT<DJt^*tt«[jR(^3t 

(w>> aa«i(T) £.rnso*RijflrB(M) <z)h-3co&b 

[0 0 5 7] BlO^S^fc&^TYZBWT 
CDffiB^S-ra-^^ffiSco®^ (YK Zi) 



(6) ^Pl¥8- 2 9 2 3 7 2 

(W) , Zi(M) , Zi(T) £££"T*. 

[0058] ftB©je»«»x£:ft«-eofis^ 

Zi(M)=Zi(W)+a 
Zi(T)=Zi(W)+b 

*&, 2:©»»teffViasftT*BIIBIlDittJEftTr»D, 
[0 0 5 9] *»no|MM(23»BKtfBfi#ttftO# 

B*&*Biciitr&m mi*p<D-&mm \z^x 

[0 0 6 0] jic-c, &m\Z&sT<DiZ~Cm2ftZ>M&*V 
20 &Z> : 

[0 0 6 1] 
»1] 

(x 2 +y 2 )/R i 
Z ~"l + {i-(xV)/Ri 2 } 1/2 
*&, *»W<D5t**ttd>tt<tt>laIC#»*a#*B 

A = (a+b)-(y 2 -cos 2 t+x 2 ) 

B =2a-b-cos t [1+1 (b-a) -ysin t/(2a-b)}+ Cl+{(b-a) 
30 »ysin t/(a-b) }-{y 2 /(a-b) }-{4a-b-cos 2 t+(a+b) 2 sin 
2 t}x 2 /(4a 2 b 2 cos 2 t)] "»] 

z =A/B-K:o2y 2 +C2ox 2 -K:o3y 3 -K:2ix 2 y+€o4y 4 -K:2 2X 2 y 2 -K:4o 
x 4 

BBfflB^t*J:f9a5e$n^fflBttyzB^»#Bt"rsB 

ttni&mvzvibz* 2*>\z&T<D&mmitznz>m'& 

[0 0 6 2] Co 3 =C 2 i =t =0 

0)2 ~C2 0 Co4=C40 =C22/2 

[0 0 6 3] ft*5, *KWO**Jfi«l^*ViTttBIl^ 

X, #¥*HftuTa:ttBll©YZBrtfc^^TttDRl 
KAWT*3fc3R<&«;*:iIifc, aiS¥Bftui tltXZBWK 
*ViTtt0RlfcX>«-S3tt*O«k*BATft*. Sfe, 
JBlBT*SiR0©ii[g*JR0ffi:br^LT^-S. C 
5^ n«3t**09B*SfcM*T*. Alti^ll 
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[0 0 6 4] X, «ffl±-C©W3!l«ttffl : £«-tH'X£:l/ [0 0 7 4] jfcte*Jttl«lfc:m**tMMMi*RfJ-*" 

x #fl©1MX«ltfcUfc»«Wre*UTW anfc«. *l©3l|e#**Bl©IHB«mi.ifcAJrt- 

[0 0 6 5] X> IBJGKt 1 — $'S¥tfTV>**Jfi*!lfc'^ [0 0 7 5] #c£IH]JB#rffiRi . i *®SfSiaU^5t*«» 

[0 0 6 6] X> «dt5*-^*#tfTV»**lt««C^V» [0 0 7 6] C©J:5IC, -maKOJtt^^BlrtK* 

Rl^©#¥A8tfc, SttAS*aa***(uY,ui), (O.ui), [0 0 7 7] 1 ^*g#ffiNl«C-^«l/&3t^tt, A® 

(-m,ui),(ui,0),(0,0),<-UT,0)£&5Ajtft©ttJlt© *Ri.i, Klffi&Ri.<< BiHRRi. t fcTK»**DiEU 

TV^S*. SiJRS0tC*5^TfeSitlift©X5A, V'f [0 0 7 8] C©«{C® 1 ©3t#*TBl«, AfflttEt- 

^•^*lftttW-t**»-C. 0©ffiB§ft©^lC« T-f?- £3B#r<b> ffi^©fimR*t^tC<fc?.S*fS:^f9jIU 

[0 0 6 7] «T©^ffi^l*^^iffiM4*-C««fiK5 ; it> f*l'>Xa=y biLT«igl/W5. 

*M«5*>6fl [0 0 7 9] 2&«fcHN2ffl«rfMfc^e>©:«;Jfcte, Sg2 

Kffi 6»4*w&5*-$'*#tfTv»*. ©^^^^B2©aatffflR 2 . . *asibfc«. aim 

[0 0 6 8] &43, 3*S*«l*>6*16«4*-CttinEO fc.t, EflSMR2.3SiST3^«ffiN3C«i«-r5. 

B^^SsteiS-f, iJKUTV^Jt^rtKHE [0 0 8 0] cmt JfSirojfcWt^BlrtfclMMMrlS 

^4#ltv^ 0 w6«o«bl. sn«sttP tu «a*fc*fcRi*fc«i&fc.i:*t>©-e, jS2©3t**? 

M #B©ft#*y*t'T?tt j e-©8 1 SR.. i . R. . j , • • -R B2t;;:fe ttS&H©ftiii^$g©^lro£t¥3 ^5©tC^24 

[0 0 6 9] [*JB«1] H2B**MO«lS«l©B [ 0 0 8 1] 3 5fc*i«HM3K:«S«U&3t*»40B8* 

gBtwsH-c&s. **»ffiH4Bfii— *s©x— i»w>x r*.<. qdbmrj. 5 tcTStt^oiib, -tn-en©E3f 

©J»«3tt^*©*lfc«"C»<5. |SIB1(C*3V^T. Bl. B2te 50 ^©Rf^/'? , 7-ICj;?)^#£SltTi£!i®STffiR2. • CS 

«[ft©ttBE»B**-r*JBl*0W2O3tt»«^T* 0. CJHC-CB*fUfc316«B3tt»*|jE«B8ftjKl«, » 

S.OtGflHMR..2 -affiglRi.s -lHlS^Ri.4 'laSMRi.s [0 0 8 2] d©«fc»2©3t** : fB2tt. JB 1 ©*^ 

©raoroSWffiRtfiaJBWHRi. a<j;r)^Q, SBl©3t¥ 3R ; fBlj8«2JfcllS*MH2±lC»*RL'&«»*«SJ8«* ; PBI 

* ; PBicAi«--5**w*©^isitiin^6»ffl-r*aq« p ±icn^«bTfci3, jBi©***«iin«K. a 

«©^|Rl«¥fTTA^|BH;*|fi] ffl3*Hl~«fc*B*T£. $&©ffi®E3t«H~«fc5ESt£» 

[0 0 7 0] Sg2©ft#fSi^B2l4ft##l<fc9AJi#TffiR DSILT, JJrH©}fc¥tt«««*.&, UnE©/ 1 * 

2 . i2i^a®^R2.2 • EOT8SR2.3 • flSMR2.4 • Elffi^R 9-& ; fi-r-5U>XrL-.> b£UTlS$«6LT^S. 

,. 5 ©Ba^©E*f®S^flBt(TffiR2.6«fctP^O, »1© [0 0 8 3] #jfclfi«K:*SV»'rtt, Sf?lRtf|g2 
3t**^Bltra«C, JB2©3t** : PB2CA*«-*aM» 40 ©%¥*?B1. B2£JS«iS&^B5 (*S«BS) P fcJtUTffi 

$fe©^i^trn^e.*ftti-r-5SiPW©^i«o« ;s i z fTT^t3 ^i:imcti:<k0, »*?t^JR©^^ffi* (*s 

[0 0 7 1] B3f4¥ff¥««t«3fe«)^»iE«T?*0, SbfTe&S. ) 

;^-<pjj»6*«bTV»S. *«l©JBlRtKJB2©3tt** : fBl.B2 £**#-©» 

[0 0 7 2] P ttS»«fflT»*»#*^®T»D. M *IU>X£U JMI?^*ft-t©S*ttfc»UTHBU 

AtfCCD (JMJKflO ^©ffl^MTS.^.. Bit4S&l©ft fc^fEiBt*!.. ft*5. 0 3 (A) »4Jfc**M£ft 

^JlS^BirolMWH Gt**©**A»«) KEBUfctt JR©Ktt(f) ©eeBST&D. 03 (B) tttttttOtt 

[0 0 7 3] fg 1 ©^*7-Bl, IB 2 ©^#^7"B2«= 50 [0 0 8 4] HHtfeHT. SB 1 ©*^^Bl©^ffi 
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«£fi, *2<D3tt** : fB2<Oj(ft^ie(IISf2, t-TZo ft 

^F 2 *^e 2^«mtBN2*T®iiB«t*xf (-) * 

F 2 ' #>£*g«EP £TCDB§8t£xi' T 

ffi£**l/t^s. ) 

Xf *Xi' = -f 2 2 

02. =— (xi* + f 2 ) / (-xw+f 2 ) 

= f 2 /Xi 

= -x,Vf 2 (1) 
fi= fi*j3 2 t 

= fi*f 2 /x. (2) 

[0 0 8 5] S^<Wt¥*^B2x)*~:x— h><B 

JBIft^SC^aJEU^^idb, SI 2 Wt^*^ B2©#» 

«{4BP ftjEA.ric«RAE(t**fl:'r*. 
[0 0 8 6] »2©3t^* : f : B2^**— 5£*»»bTj£ 

m^MvmmM&v 2 & *w»«iin2*t osbk^x 

t(-) , afflJ^Fi 1 J^6»«HP £TOSgiSi£: xi'<h 
-f£«h> tg2(03t^* J l t B2©tt«fS*/3ai«, 
0 2T = (xi ' + f 2 )/( -xi+f 2 ) 

= f 2 /XT 

= -Xi'/f2 (3) 30 

fl= fl*02T 

= fi *f 2/ /x 7 (4) 

=xiXxt (5) 
[0 0 8 7] CCD«tr, »10***^Blt»2 0Jt^ 

friz, mmmi iz&^x&m 

[0 0 8 8] X> »«"r*«S9ff*TC0B(iK:»bTJtt 



50 



[0 0 8 9] fcfc* ««Wf^»»-r*» 2 0^*^82 

[0 0 9 0] *sejs«<os»*&R^"5**. 

[0 0 9 1] ^SUBffiltC^V^Tttasf&KfJC^K-r^KW 

^Bl»i:*2 0^*^B2IH<Z)ffiBIII*««ff"rntfA 
[0 0 9 2] JSSt1/>X&I£J£UT, #3t#*^Srffl» 

[0 0 9 3] fc&III©^*^^^ 

[0 0 9 4] X, >fWJlS«^3ISfR*9--rX2:ffi«*^Sit 

[0 0 9 5] «*<D»«3fc**©»^ 
rt«5irEB"T«»»'&x)<*<> JRD&#¥*cDrt«KBB 
Lfc*-&IC«, JR0J;D«lff«!l^lBB$nfclx>Xa>5tt 

[0 0 9 6] *SUfi«»JJC^ViTtt, JKDBL^HUg*^* 
©«MMM0>3S 1 ©3t*» : FBl©XI*H5S«fcHB , r* - 

[0 0 9 7] fbTS^WCM^W^u 

t^cto, &r)% L &Q#m\zmw2ftftm<Dftmm$h& 
<Dm±*M&mzittfflVT^z>. 
[0098] mi (D^m^mxsm 2 <D%^m^2<D 
w&mz±xxwmto\z%>z>* ^t, 

3tt^*^BlX^»2 03tt^*^B2^f&{clBbT»»L/ 

t<D¥-nm\z®%i\z&itn, syt^mmhrn ©xi* 

[0 0 9 9] HU XipttSr^mZTWiiP^*^^ 

&mzfo\sT&m-rz>jjfa'<2 hfrt&mspmtfy-frx 

[0 10 0] ft3t^* : ftt-¥iS±JCiBfiSnTV^O 
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[0 10 1] **jSB«|-Ctt, 2&*S«ffiN2a*S§l 

(D5t^^Bli:m2CD^^B2(04 3 ^^^$nTV^ 
fgl<D3t**^Bl»U<tt3l2<D3t** : fB20rt 

[0 10 2] *&, *«i*fc:tm*#**?0>»»2rlfi] 

[0 10 3] *»Wfc*5ViTtt, ft^JfrFfcAl* ■ » 

»oTA»fl)R^itffl«©miH^»i!l«i:ra---»^fc;T 

[0 10 4] X, A»*rnJJC*fUT»ffl^&ra^lRl<i: 
Lfc«^r> AI+LfeS2Ptti:WfflTSS2piffl<Ofire€:3r 

[0 10 5] *SWB©S«t«ltt±1E2a!B(D/ , «^ — >T 

[0 10 6] \,is>\sl2ifi*>* 3fc¥*?®£»#fatt2:3 
«A«***^A#-r«»»*«i^[«lfc» 

»3ie**^©»ii*|R|39«> 30° , 45° , 60° ^CD&5£l 30 

[0107] 2 ] H 4 »*9momiiM 2 

[0108] ra0jc*5^TBi> B2\tm^o)mmKMM^ 

[0 10 9] »2©**»TB2tt<»#«J:DIHJB*fBR 
2. i&tfGM&R2. 2 • IHlDi^Ra. a • a®MR2. 4 • DMMR 
2.5- IH3®^R 2 . e • GM&R2 . 7 CD 6 ^(D^ttBJ&tAQjJS 

X3.^y HTft*. *UTJB2 0***^B2fcAlrt'* 50 



»RW8-2 9 2 3 7 2 
[0 110] B3tt¥ff¥«cfcOJftS3t¥*|iE«-C»D, 

[o 1 1 1] p itmmm^mx^o, ccd (jMUKflo 

^a>Jt«E-C&5o Bi tefgl 03t**^B10*ft:«l»cE 

[0112] ^^jswonsft^^Biwr*. 

<03te3fcWU IR0BLJcJ:DA»3tt**a«Iv*nfca> mi 

co5t^#^Bi<Diaa*f®Ri. i £ja#n8ifiu wmm> 

Ri,2, aBMRi.s, GnMtti.iKTJEW* 
ISO *n^ft©S««©»^^ I 7--^<kDJR** 

So 

[0113] *wms«ffiNio«#«d^©3tS[tt, m2 

©3K^*^B2<&D3JB*rffiR2. i £^j&b/ct£> IHIB& 
R2.2, HB8SR2.3, 0®^R 2 .4, OMMR2.5, GflffifcR 
2,6, QaM^R2.7^«Tfl@^TMR2.8^®^fUTm2(7) 
3t**^B2**&»ai-r«. fg2<7)^9^24>T 

[0114] m2<DK¥mi L z2frzmmvrzytJ&\tyt'¥ 
[0115] xnmmiz&^x, gtfczmfcmmztt-r 

^JCcfcDffoT^*. C©«rJB2©3t** J FB2©»» 
tt, »l<O3t**^B1^6»mt-***«Ai.«<0^lRjt 

¥ffic»»-r*^ fs 1 <ojK^*^Bi<oA»"rs*ip«i 

AoCO^f^<h#tai-r^2PWAi.6CD^^]«B§45 0 <£>ffi££ 
ftUTVi**, miCO^^Bl^AWr^^ttAo^ 

[0 116] aoTm2 0^* J PB2«7*-*'>>i? r 

^^urcntcAW, wmrss2pWAi.6,A2. 8 oo^ft 

tettUT¥fTfc»»?"* » 1 <03t¥*^BlOA 

[o 1 1 7] x, #*jswc*viTt>*iB«i tn«ic 

Ml, »2©3t^* : FBl,B2 ;Wg«WP K#LT«*fM 
ii^o fib, ftft^SmcAW* WtHf SS2pWO*^] 

t «»& 0, si (oyt^m^ But A*trss2p*ft<7)^rR] 
B2^A»-rs3iJMH^iRiftii»'r***^ si©** 

3R^Bl©#afc*fB]SS2 03te^5RTB20A»S2PMO^ 
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coii8] immm 33^5 \z*Rw<D&mm 3 am 
*Roft ws»Hs*r s» 1 msm 2 ^^ft^ 

Rtf ODHftRi . 2 • ifbffiftRi . 3 • BDffiftRi . 4 • a®^Ri . 5 

1 £H«K:* 1 (WK¥*?BlfcAlfrs»IM*Ao © 

[0 119] »2©3K^* : ?B2tt«frfl!l<fct)if]iJB»TffiR 
2 .iMailR2, 2 • B!MftR2. 3 • aMMfc. 4 • [Hffi^R 

IB 1 ©ftWmtffiiafc* 2 <oyt^m=?- B2tCA»f « 

[0 12 0] B3ttTfTWK*Dft*3t*«|jE*T*D, 

[0 1 2 1] p ajM*7VTftD. ccd mmmrn 

»a>»OTTT?»*. Bl tt» 1 ©JC^R^BlottfrWfcB 

[0 12 2] *S88BW<OjB«fPffl*R^T^. trffc^S 
OJtJKtt, »DBt*cJ:DA»3K»&«fBISnfca, Hi 

o^^BiciHJBiffHRi. 1 *JB*fa«u, ewsi 

R1.2, £bffl«Ri,s* IHISMR1.4, OHMlRi.sfcTJEWS 
tt««fWfl***tT, HJBiffBfRi.efcSO, ££TjS#r J<? 

bxmi co^^TBi^^wffl-r^o 

^B14 , T^-H.^(7)*W^^^I/TV^ 0 

[0 12 3] *^-C5t*«, JB 2 <0*^*^B2OfljaSf 
MR2. i ^aiBL/feSfc, aM^R2. 2 , IH]M^R2.3, iDM&L 

R2.4, [H]®MR2.5TJKl*^^0jIb, flH»fffiR2.6&B 

*fUT»2 0^* J fB2^6l*ffl-r$o m2<oyt 

[0124] m2<DK¥m?z2fr%Mm\sfty£m*yt¥ 

[0 12 5] *SIJSW^^Ttt*Jfi«l Jg 40 

1 o^**^ bi»^» 2 <Dyt¥mTB2*m»mv \zml 
[0126] *nmm<Dmmftm*W6\zj:vx&w? 

0T*So 0 6 (A) te3fc¥*jW£ft*B<Bttffi 

(W) (DEBErCfcD, 0 6 (B) tt3»*B<Bttffi(T) CO 

[0127] bhi:*^^ as 1 <Dyt¥m=jni<DM&m so 



#i¥8-2 9 2 3 7 2 

18 

«£fi<-) , »2<D*#*?B2©J»jR|g«Sf2fr3). 
^RtfJCaMOtftt©*^ * 2 <B###?B2®8lffl 
tti*F 2 * £|g 1 CD^S^BlOflfejftS-COlEjllSrXf (-) 

X» *Xf ' = -f 2 *f 2 

^aOioT^^eH «2<D5t^*^B2<DiK««^ 

£21 tt, 

jS 2 t = - Cxi' +f 2 ) /(-xt+f 2 ) 

= f 2 /Xi 

= -x»Vf2 (6) 

fw =fl * j3zi 

= fi*f 2 /xi (7) 
[0 12 8] »2 0***^B2*t-3.-h>(Z) 

^Ms^a^t^ai, m2<D?t¥mTB2(D&W} 
izft 5 m 2 oyt¥m^2<D®&o&mmt*miE?%m 
\z, mi<Dft¥m?hi&&mirz>z£\z&r), %^m* 
mm®i&&w? *&?Lr\z±fr<DM)mM*mt^% 

[0 12 9] »2 0^* : fB2^»*— ^*»»bTj£ 

ffivwmnm, m 2 <oyt^m^B2<Dmmm^2 & i 
nyt^m^Biom&ti-e&mm&TLi (-> , ^«'j^^f 2 * 

^B2(Dj(S«fS^/?2T^ 

/32T = (XT' +f 2 ) /(-x T +f 2 ) 

= f 2 /XT 

= -XxVf 2 (8) 

fl= fl*/32T 

= fi*f 2 /xi (9) 
Z=f T /ft 

=xt/xi (10) 

[0130] mmmi-vu, mi<D^m : mtm2(D 

^*^B2O«KltC2 3fcJl6«ffiN230*#«E'r<&^, 
«fc*ViT»4. JBlO^^Bltt^fftl/TACDJBSf 

*S«U CK0^ffi® ; &»^<i:UTm2c0^^B2O 
[0 13 1] ^fc, #*««©*«ttt3KK, ttffff^ 

yt¥m?*tti$mz&W)?z> zt\z&K>, m&yt^&o 

[0132] [^^^J 4 ] 0 7 }**&W(DmMM 4 COM 
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<Dmmft¥%<Dmmm-v&z>o mmiz^x, bi, B2, 

B3tt*^r*»(DftlBEItH&*-r^*l, *2, J§3£> 
[0 1 3 33 m 2 CD5t^*^B2fcl:WflEffl£ D ¥®R2 . 1 & 

#qzfT ws«* r^J i ft o t v » * o 

[0 13 4] m3<7)5t#3STB3^*filJ:0Jl^, a® 
DWRs . i fiM^R 3 . 2 • HffiMRs , 3 • DOSftRs . 4 • c£b 

#£LTIE©JB0r#£«r&. m3C05fc^£TB3K:Atrr 

[0 13 5] B4tt*4<Z>3tt^*^T»0, «J#««fc0JH 
\Z, iaJBSfffiR4.i, ¥M^R4.2, ¥ffiR«.8£0JS*Hft 
^UXAT*D, »4<03fc** : fB4tCAWrsS*ttA 

[0 13 6] B5tt¥fT¥««fc0»S^*tiEtRT&D, 

[0 1 3 7] P «Jl«^ffl*X?*f9> «*tfCCD (Jt« 

«#) ^coftl&BT&^o Bl tefg 1 <D^m^i<r>mw 

[0 13 8] *JOI«fc*»*(l*«fP«ftR9liT*. W 

a, « 1 (Dyt^m^mzAtt-rzo m 1 o^amm 

^CD&fWMRi l5 t»2 ©3tt3**TB2<D AWffiRa .1^ 

[0 13 9] l^»«BNllC»dESnfc«&»««, ^2 
<D3t^3S^B2tw <fc 0 «£<D»fflffiR2 .7tS3 O*^*^ B3 

[0 14 0] ^UT£fc, *IB««HN2fc»flcSnfc« 
3 C03t^^B3tC<J: K> ^(D&ffflMRs . e <h§&4 <D 
3t#*^B4<DXWSR4 . 1 tOMCD 3 5*CJIS«ffiN3±^fl*S 

[0 14 1] ^LT^4C0^iS : fB4^3^#iaN3H 
[0 14 2] *HSBW^^ViT«, HrKEITipOZ 



j^BB^a - 2 9 2 3 7 2 
[0 14 3] BPft, ^10^*?BKCAMbfe^m« 

ma#fffiRi . 1 icAita, -e©«^fcE«$nfciHiffi«R 

[0 144] ^(3fliffi«Ri.3tCcfc0«ff3t**Z(-)*l^ 

[0 14 5] Z(-)*|6l^S»Snfc«ff3t*ttIHIffl«R 
1 , 4 \Z <fc 0 HrXY(-)^IfillwK»$nfe«, GHUfffiRi . 5 
&aifib, *2©3^*^B2I;:A#?"5. 

[0 14 6] m2<Dyt¥mTB2\Z&^T\Z, ¥SR2.s& 
r/¥MR 2 . b \ZXWfrm*±KttT%mzmj8L\sX&K). 

¥m*2.*\z&tt%ftmm®m®**~rt-7y72^ 

£i*£¥t::J;9, z<D?£¥mT<Di mijft<n&2*M< 

[0 14 7] ^Ut, »2©3te¥*^B2KY(-)#[Rja>S 

xmvr^w^Mmw^m\zmavm3 oyt^m^M 

[0 14 8] 3&3©*^*^B3Tte, mfcftW&PffiWL 
Rs. 2 KTZH^flJKRItSn, IB 1 ©3fcWm£:T# 
L&VMftfXKT, IHlM^Rs.s l^DYW^ftlC^W^n 
fet, IH]H»R3,4 tCT— H.Z(+)^lRjtCbif a®MR 
3. 2^<DAtJ^£N§l«I— <E>Z {£«KT, affl«Rs.5tecfc 
DYM^ftfcJEItSn, HB*fffiRs.efca»LTlB4<0 
^ST^tcAStTSo 

[0 14 9] »4<©^* : PB4-C«*#:3t*tt¥M«R 
< , 2 KiJ: DZ(-)#lftfcfOtSn&*. #¥*HE«B5*»ii 

[0150] #*S6«CDSI 1 , m 2 , S3 ©ft^S^B 
l ( B2,B3^0fiiH»^(7)X-AU>X<7)-S^^ffl[^L 
T^*. *UT»2CD*** J PB2i:*3©*** : PB3« 

[0151] *mMM\z&Kz&i6mfc&ffiPM'Tz>o & 

«iEtRB5&t;tt«ffiP »2®3t**?B2t 
^ 3 ©ft^*™ &»Sb b T ^ ^ • 

[0 15 2] S2^%^TB2^ /£ft«j^saa«^ 

<D&m\zmLT, *i©3e**?Bi*6(in*Y (-) ^ 

[0 15 3] ^3RTBl-B2ffloraPS«J£^S 
^ m2<03t#^B2«A^§S2Plft^I«]tl*W"t* 

tc, Awrssvtttatmt'ssvtt^ra^^^oT 

^SSHJfifiBJlOW'&ttta^O, ^*^B2-B3MCOra 
Rlt>> ^S^Bl^M^WSItRS^WlE^^^^il 

[0 15 4] m2<Dyt¥»TB2<D&mm&6 
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LisltWZ. ^lO^S^BlfcttfllffiP a*£«*B5£ 
®jfi (5 <D 2 mi£»&< ft*. 

[0155] mstenmwicD&yt^m^&^m-n 

S. fc*3, 0 8 (A) lUC^X^JEAMIoKliar) <E>62 
g0T&D> 0 8 (B) «S»*8G>tt»B(T) 

[0 15 6] IpI^tC^V^T, 311 (D^^FBlOjfcjMB i0 

* : FB3C0j»^ie(l«f>, »4<OJt** : PB4©*^Ue«S 

[0 15 7] Jt^S^JE^WI^S^tttBte*^^ ^ 2 
CD3e**TB2<DW«MII^P2^S 1*I8«BiN1*-COIB« 
*i2i(-) , RAMOSE ' ^6 2*»«HN2*-C©B« 
£x 2 w ' , ^3 O^*^ B3©9Jfll*R^F8 *62 
N2£T?<Bffimi£ X3t (-) * ftMMjKFi' d^3*B*ffi 
N3£TCDSeil£x 3 , , > ^4 (D^^B4COt9#J^F4 ^ 
e3*Jtt«ffiN3*T7©IE(ll*X4(-) , ««iJ«fc^F4 ' 20 

[0 15 8] X> »2<Wte¥*^B2<&«»ffi*£i3 2i, 

»10#¥*^BlJ;D«tea>#**?fc«k X3i 
0i = J3 2 » */3 3 t *J3 4 

= (f 2 /X2l) *(f 8 /X8t)*(f4/X4) <?0 
= (f 2 *f3*f 4 ) /(X2t*X81 *X4) (ID 

= (fl*f2*f3*f 4 )/(X2f *X3»*X4) (12) 

[0 15 9] 21 »2<Wte¥*^B2#^<Mfc¥* 
^Bl^»UT«^t»»l/fct*58fe-r*2*l8«HN2 



22 



[0 16 0] 0 8 (B) <&a»«<wfe*K«fc*v>Tra: 
£-?&ste-r oss i ©^ai^Bi^ffl^wtr 2 6 t*vm 

[0 16 1] »2©#**«2l;Ml©3tt**TMfc» 
LT0£tf»»UTV>S©T* l^JSlftffiN1^6S2<Z) 
%^7B20ttfi)M(jaEFa ftTOERI xitW 
X2T =X2i -6 (13) 

[0 16 2] S3 0^S^B3«3^Jfe«®N3iC 

cr>3tt*»^B3oa««ftj«F8 1 £T<£>S§l$tx3 t 1 tt, 

X3l' =X3I ' — 7? 

= " (f3 2 /X3» +7?) (14) 

[0 16 3] $^tcB2 03te^«TB2(D^«W^F2' X> 
6^3C0^^B3<^m^J^F3^T(DmiSx 2 T' - X3i 

X2l'-X3T =X2f ' -X3W +(5 + 7? 
= -f 2 2 /X2f -Xs» +(5 + 7? 

[0 16 4] 5S(15)CDx 2 t' <hx 3T 

X2l' =-f2 2 /X2T 



(15) 



te> ^(13), <14)£ffi 



= -f 2 V (X2i - (5) 

= -f 3 2 /X3T' 



»*7?) 



(16) 



(17) 



= (f 3 2 *X3f)/(f3 2 +X 3 « 

£UZ><D*V, j£(l5)te> 

-f 2 2 /(X21 -<5) - (f3 2 *X3t)/(f 3 2 +X3»*7?) 
= -f2 2 /X2f -X31 +(5 + 7? (18) 

JC(18)^e > »2<7)^*^B20»»^»f S» 
3 <03fc^3R^B3<D»»H«£^-r* - £jWH**. 
[0 16 5] *j)MK«IK*^*36*» : f««a© 

/3t = 027 *J33T *04 
= (f 2 /X2T)*(f3/X3T)*(f 4 /X4) 
= (f 2 *f3*f 4 )/(X2T*X3T*X4) 



(19) 



fl= fl*0 T =(fl*f 2 *f 3 *f4)/(X2T*X3T*X 4 ) 

= fl*f 2 *f3*f4*(fs 2 +X3t*7?)/{(X21 - (5)*f3 2 *X31 *X4 ) (20) 

tfc*. * ^ [0 16 6] 11*1^*0 aw3t**o*«itz tt, 

Z =fi/fi 

= X2 1*X3»/(X2T*X3t) 

=X2t*X3t*(f3 2 +X3I*7?)/{(X2f -<5)*f 3 2 *X 3 l } 
=X21*(f3 2 +X3f*7?)/{(X2f -<5)*f 3 2 } (21) 



[0 16 7] *HJB««, 
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[0 16 8] JSK* ««tCl»L/T»2<D^*^B22&tf 

[0 16 9] &*5, #SM«fc*5^Ttt, *4©#3** 
A 3 .6O^^3{-*fbT90 o fttfTV****, WttT^S^W 
<, «AtfEj»IB«B»T«SIifK#UT«It»rtI (X * 

[0170] je**icA»-r*»WAfl©^ia 

[0171] $ 6 lZ*mMMX\Z, m 1 C03te^5S^Bl« 

£fg*@£&<z>-e, m i o^¥^^Bi<hAW-r^s^tt 
[0172] z.nfrzommm\t&Tffii&7 : ~-&&mtt* 

19- 1 13. 0 
SfS^Efc 14.5 9.8 
2.0 3.0 



24 



^s«^^x-Ai/>x-e^D> gum 3fr*>nmm 

1 6 3 ocd^*T cfc 0 ft 5 = »»J«OX-A 1/ 

[0173] znt><Dmi/&m\zis^T, je^*ft*«-r 
[0174] zziz, z<DKmm*®m#nmtzm£'r 

[0175] [§HS60iJ 5 ] m 9 5 COYZ 

[0 17 6] 
»1] 

9.8 
7.4 
4.0 



3fe3*3R£DtT>fX (X xY X2)=ltfl»|wte^-C 6. 6x 21. 4x 32.9 



i Yi 




0i 


Di 


Ndi 


y di 




1 0.00 


0. 00 


0.00 


2. 74 


1 


















2 0.00 


2. 74 


0. 00 


6.00 


1.51633 


64. 15 




3 0.00 


8. 74 


25. 00 


10.00 


1. 51633 


64.15 


EM© 


4 -7. 66 


2.31 


25. 00 


8.00 


1. 51633 


64. IS 


EtJBfl 


5 -7.66 


10.31 


0. 00 




1 


















6 -7.66 


17. 14 


0. 00 


8.50 


1.51633 


64.15 


©iff® 


7 -7.66 


25.64 


25.00 


10.00 


1.51633 


64. 15 


Etfffi 


8 -15.32 


19.21 


25.00 


8.00 


1.51633 


64. 15 


Eft© 


9 -15.32 


27. 21 


0.00 




1 




Sifrffi 


10 -15.32 


32. 90 


0.00 


0. 00 


1 




&© 



[0 17 7] 



»2] 
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25 

D 5 
D 9 



6.82 
5.69 



2.79 
9. 66 



(14) 

0. 70 
13.66 



2 9 2 3 7 2 



D 1 ~ 5B Zi(M)=Zi(ff)+0.06 Zi (T)=Zi(W)-l. 85 
D 6 — 9® ZiOO=Zi(W)-3.96 Z i (T) =Zi (W) -7. 97 
D10 M Zi(M)=Zi(W) Zi(T)=Zi(fl) 



H® R2= -18.881 

R 5 ® R5= -20. 000 

R 6 ® R6= 20. 000 

R9I R9= -21.267 

RIO ® R 10=0° 



R 3 (In a =-1. 34677e+01 
C 0 2= °- 

C 03 =-l. 50202e-O4 
C 04 — 2. 91075e-05 

R 4 S a — 3.304Z16+O0 
c 02 = °- 

C 03 = 1.25682e-03 
C 04 =-L86175e-04 

R 7 ® a - 1. 11832e+01 
C 0 2= °- 

C 03 - 7.66740e-04 
C 04 = 2.93867e-05 

R8® a = 2. 55234e+01 
C 0 2= °- 

C Q3 - 5. 17718e-04 
C n ^=-2.62930e-05 



b =-4. 11138e+01 

c 2 o = °- 

C 21 =-1.86036e-04 
C 22 a 3* 12691e-05 

b - 2.84464e+00 

C 21 = 5.54423e-04 
C 22 = 1.94371e-04 

b —7. 18551e-K)0 

C 21 - 8. 86240e-04 
C 22 = 4.93024e-05 

b =-1. 52536e+02 
C Z0 = °- 

C 21 - 5.48567e-04 
Cn ? =-9.31187e-06 



t = 2.21285e+01 

C 40 — 2.88791e-05 
t - -3. 10932e+01 

C 4£) = 1.48755e-04 
t — 2.44560ef01 

C 40 =-4.02913e-06 
t -3.00410eM)l 

C 40 =-2.01776e-05 



*mfaM\Zjo^T, ilSRlHAWtt^^KOE If! 
2 MR2#> 5 ®R5> m 6 MR67^ £ffl 9 MR9&&*— # 
ch&ofcf&l, Jg2<W£^^Bl,B2 , fgl OMR10 \t 

[0 17 8] £AT, ^#&g£M^£bfc<h1*CD^ 

^m\z^xm^. £t\ miMRi^M^tb/t^m^ 

mi^^Bl^AltT^o Sl%#^BlT«m2® 
R2TJS#T, 3 BR3, fg4®R4TM*K S& 5 MR5TJ3tfT 

[0179] :&\zxj&\tm2yt&m^mzAmrz>. m 

2ft1MSi^B2TteSg6ffiR6T/gtfT, fg 7 MR7, fg 8 ®R8 
£!9®R9-eJ3#rU IS 2 ft^SI^B2£if thT 
3, m2^^B24 1 ^7®ifi^iC©^^ 
SbTl^, ^bT, fg2^^B2£Stmbfcft^ 
JglOfflRlO (CCD «<^fglS#C2Ji&M) JtKS^W 

\zmmrz>o 



[0 18 0] ^JS^JT^l^^Bl^ \M~?Z> 

[0 18 1] ^^^CO^fjtC^^^fg^ffi^ 

V^^-X^fRjiC^T^c fg2ft^TB2tej£^^£ 
Ml 0WR10 iifftH^bt^ll^^o ^UT, 

m^mmmzfa^x^mz&^xi&xyt^m^it 

^2^^B2<hCDMj5i«W^O, S&2^^B2<h& 
MR10 <hCD^^^^o 

[0182] h io, ii, \2\t^mmm(om^mm 

50 (m , ui ) , (0, ux ) , (-Ut , ux ) , (ut , 0) , (0, 0) , (-ut , 0) 
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(15) 
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27 



28 



[0 18 3] HI Ote^MMOfcftffiW) <Dmu& 

m. mi ite*m&wm om^mm, mi 2\*mtM 
(t) 

[0 18 4] **««Tttia^6«*J:5fcfttt«tt) 

a* 7 > x (OBtn/tJReitiE^ entire 

[0 18 5] X, *SUfi«««tJ--fX4x3iDn £fDtti£lx 
T\ 3fc9**<Dft£> J¥S<0^a^32. 9x21. 4x6. 6mm 70 
iSt^T^O, 3>/^hT^^ £Dfr*t#*i8* 

19- 1 13. 0 
^&¥Hft 14.5 9.8 
2.0 3.0 



[0186] [*JBW 6] 0 1 3 \**?m<D$mm 6 

[0 18 7] 
W3] 



9.8 
7.4 
4.0 



#3*3S©-fr>fX (X XY xZ)=&n&&\Z&\<>X 8. Ox 24, 4x 28.0 



i 


Yi 


ZiOO 


0i 


Di 


Ndi 






1 


0.00 


0. 00 


0. 00 


2. 74 


1 






m 














2 


0.00 


2. 74 


0.00 


6.00 


1. 51633 


64. 15 


M&rffi 


3 


0.00 


8. 74 


25.00 


10.00 


1.51633 


64.15 


MM® 


4 


-7.66 


2.31 


25.00 


8.00 


1.51633 


64. 15 




5 


-7.66 


10. 31 


0. 00 




1 




BWS 














6 


-7.66 


17. 80 


0.00 


7.00 


1.51633 


64.15 




7 


-7.66 


24. 80 


45.00 


10.00 


1.51633 


64.15 




8 


-17.66 


24. 80 


45.00 


7.00 


1.51633 


64.15 




9 


-17.66 


17. 80 


0. 00 


«k 


1 






10 


-17. 66 


10.51 


0. 00 


0. 00 


1 




mm 
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29 

D 5 
D 9 



oca** 

7.49 
7.29 



3.26 
10.75 



(16) 

1.05 
14.23 



8-292372 



30 



D 1 — 5E Zi(M)=Zi(W)+7.68 Zi (T)=Zi(W)+13. 38 
D 6 — 9® Zi(M)=Zi(W)+3.46 Zi(T)=Zi(W) + 6.94 
D10 B Zi(M)=Zi(W) Zi(T)=Zi(W) 



R 1 gj Rl= «> 

K 2 B R2= 35. 606 

R 5 ffi R5= -20. 000 

R 6 M R6= 89. 388 

S 9 S R9= -31.916 

RIO H R10=°° 



R3ia =-1. 34677e+01 b =-4. 11138e+01 t = 2.21286e+01 

C 02 = 0. C 20 = 0. 

Cq 3 =-2, 31569e-04 C 21 = 5.03411e-04 

C 04 - 1.27221e-04 C 22 - 9.41583e-05 C 40 — 1. 26848e-06 

R4ga —2. 31109e+O0 b = 2.08891e+00 t - 1.56365e+01 

c 02 = 0. c 20 = 0. 

C 03 =-l. 20863e-03 C 21 = 7.93176e-04 

C 04 = 1.711956-04 C 22 = 6.38568e-04 C 40 = 1.28236e-03 

R7®a - 1.427896+01 b — 8.21248e+00 t — 4.43130e+01 

c 02 = 0. c zo = 0. 

C Q3 - 7. 105306-O4 C 21 - 1.005596-03 

C 04 = 2.28616e-05 C Z2 = 5.78746e-05 C 40 =-2. 08449e-05 

Ufa = 2.90886e+01 b =-1. 49117e+02 t =-4. 82601e+01 

c 02 = o. c 20 = o. 

C Q3 - 3.59594e-04 C 21 « 1.99532e-04 

C 04 *-2. 18573e-06 C 22 =-l. 79135e-06 C 40 =-l. 09373e-05 



*nffim\z&^T, »ifflRmA»iT*«80E % 

2 ®R2#> t>m 5 MR5, m 6 MR6^ £gl 9 ffiR9teft*— # 
fcfc^&JBl, »2<7>3tt#*^Bl,B2 , fgl OffiRlO \* 

[0 18 9] &T, *«W**B3tiU&t*0»« 
flsJBfc^HTSB'**. £T> Sf§lMRl£S^Lfc^3U3 
Sgl^^fBlKAttT^ fgl^^BrcteffS2M 
R2TJS#T, !JS3®R3, fl|4ffiR4TEfcK ^ 5 MR5T®Sf 

[0 19 0] »Cfc3tt*tt»2***TB2CAIrt-*, » 
2 3t^* : FB2"Ctt»6ffiR6t?JB«f, » 7 ®R7, 31 8 ®R8 
TJEIt, a§9fflR9T?JB0rU »2***^B2*ltaT 
S. Z.<D£%, »2 3tt^* : f 1 B2«t«<D»7ffliE«fclB&» 
«LTV>*. fit, »2 3t**^B2*»fflbfc3t*« 

mioffiRio (ccd *o«*«i^oa»iiD ±^«(n 



[0191] **M«iTtt* i x&mmm* \m*?z> 
wot, xirrftMifco^Mtitffl-r^aiw*©* 

[0 19 2] »*#»^©»ftK:±*JE«fPfflfc 
40 -O^xmWTZo ««CIK.UTlBl3e*« : 3FBlHJKA* 

*^B2ttJEft^6aSS«fw^oTZy7X^lC»» 
TSo «®Tife£f&l OffiRlO ttJEftfclBUT»»L/ft 

^15t** J fBl(hS2^STB2t<DWR5^»£^0, IS 
2^3S^B2i:«ffiR10 t&mt&tfi*. 

50 [0193] 014, 15, 1 6 tt*S8JfiW©WRSBI 
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(17) &M¥8-2 9 2 3 7 2 

31 32 

[0 19 4] [*JMfJ 7] 13 1 7 tt*»9J<D^JK« 7 © [0 19 5] 

YZBrtT?<7>3t^»rS^T^^o Jttt 2 « [^5] 





£838 








I 19. 1 


13.0 


9.8 




% 14.5 


9.8 


7.4 




2.0 


3.0 


4.0 



7K¥4mm x^(£3mm 

(X xY xZ^li^SSUfc^X 9.4x 2Z.9x 61.4 



i Yi Zi(ff) 


0i 


Si 


Ndi 


v di 




1 0.00 0.00 


0.00 


2.74 


1 


















2 0.00 2.74 


0.00 


6.00 


1. 51633 


64.15 


BSnB 


3 0. 00 8. 74 


45.00 


10.00 


1. 51633 


64.15 




4 -10.00 8.74 


45.00 


8.00 


1. 51633 


64. 15 




5 -10.00 0.74 


0.00 




1 


















6 -10.00 -29.12 


0.00 


8.50 


1.51633 


64.15 




7 -10.00 -37.62 


-25.00 


10.00 


1. 51633 


64. 15 




8 -17.66 -31.19 


-25. 00 


8.00 


1. 51633 


64. 15 




9 -17.66 -39.19 


0.00 


*S 


1 







10 -17.66 -48.07 0.00 



[0 19 6] 



0.00 1 
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(18) 


33 












*IB 




D 5 


29.86 


22.58 


18. 84 


D 9 


8.88 


12.44 


16. 08 
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D 1 — 5B 
D 6 — 9® 
D10 S 



Zi(M)=Zi (W)-3.71 
Zi(M)=Zi(W)+3.56 
Zi(M)=Zi(ff) 



R 1 S HI 
S 2 B 
85® 
R6® 
R9I 
RIO fS 



R2= 
R5= 
R6= 
R9= 



-18.881 
-20.000 
20. 000 
-21.267 



R10=c 



R 3 



=-6. 67353e+00 
0. 

C 03 =-3. 95435e-04 
C 04 — 9. 70215e-O6 



a 

c 02 = 



R 4 B a 



3. 153976+01 

0. 

C 03 =-9. 12121e-05 
C 04 = 9.24276e-06 



C 02 = 



R 7 ffi 



02" 
u 03' 



1. 247906+O1 
0. 

-1. 135356-04 



Zi(T)=Zi(W)-3. 82 
Zi(T)=Zi(W)+7. 20 
Zi(T)=Zi(W) 



b = 7.79065e+00 t = 2. 02110e+-00 
c 20 = 0. 



C 21 
C 



=-1.49104e-04 



22 — 3. 704646-05 C 40 =- 2. 27820e-05 
- 4. 903246+01 



7. 472486+01 1 

0. 

1. 62890e-04 
C 9? =-3. 10030e-05 C 40 =-2. 06901e-05 



C 20 = 
C 2r 



b — 9.62671e+O0 t - 2.34935e+00 



u 20~ 
C 21 s 



-1.023196-04 



C Q4 =-6. 38259e-06 C 22 =-2. 90197e-06 C 40 = 8. 19147e-08 



Ufa 



u 02 s 
C 03' 



3.48639e+02 
0. 

7.30891e-08 



b = 

C 20 = 



4.91238e+01 
0. 

C 21 — 4. 507036-05 



t =-4. 10204e+01 



C 04 =-l. 95562e-05 C 22 =-3. 38641 e-05 C 40 =-2. 11694e-05 



2 ffiR2^ b<8 5 m 6 ®R6^ £H 9 BfR9 

&&r>fc»l* »2©3t#*T : Bl f B2 , mi OSR10 

[oi9 7] j^t, ®fctiLm&mmmti\sft£$<Dit&m 

R2T@#T, % 3 MR3, fg4®R4TM£f, » 5 ®R5T@»f 

[oi9 8] mz.ytitL\tK2yt¥m?w\z?<*tirz. m 

2#¥#?B2Ttt»6BjR6TJB&r* Sg7®R7, ff§ 8 MR8 
TE*N »9HR9TB»U SI 2 ^3i^B2£ jtajT 

T, »2 3t** : fB2*»ai/fcJtt*ttfBl OHR10 (CC 

[0199] ^siaswTttSi^^Bitt, x*rrs 56? 



^EfWfcfcoT^S. X> fg2*^fB2te, AWt"*£ 

[0200] #l\z, &yt¥m z ?v>®m\z&z>wtfeftm\z 

^*TB2«j£ft«B^ Sa»»fCI^lo T Z ^X^IbJJC» 
KrTS. MT^^l 0BR10 «aS«JC«RUT»WjU 

rm i jimwpbi&jb 2 jt^* 1 ? B2t<0Mra«sfe£ o , 

»2 5t** : FB2t«ffiR10 £V>m\*£&Z>o 

[0201] sis, 19, 20 tt*iGKffl®WK&H 
[0202] mmms] B2itt**«^»«8© 
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[0 2 0 3] 



35 



36 



Yi 

0.00 







* W7] 






* 






ma® 








19.1 


13.0 


9.8 




14.5 


9.8 


7.4 




2.0 


3.0 


4.0 




7jc^24nm x^ 


Ht3mm 




X (X xY xZ) = 




6. 6x 25. 4x 38. 3 


zm 


6i 


Di Ndi 


i> di 


0. 00 


0.00 


2.74 1 





« i ***f 

2 0.00 2.74 0.00 6.00 

3 0.00 8.74 45.00 10.00 

4 -10.00 8.74 45.00 8.00 

5 -10.00 0.74 0.00 &gfc 



1.51633 64.15 MSr® 

1.51633 64.15 KM® 

1.51633 64.15 S»B 
1 



6 -10.00 -15.27 0.00 

7 -10.00 -23.77 45.00 

8 -20.00 -23.77 45.00 

9 -20.00 -15.77 0.00 



8.50 
10.00 
8.00 



1.51633 64.15 ®#r® 

1.51633 64.15 Rj&ffl 

1.51633 64.15 &%$M 

1 JStfrS 



[0 2 0 4] 



10 -20.00 -8.87 



0.00 



0.00 1 
[»8] 
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37 

D 5 
D 9 



16.01 
6.90 



(20) 

9.40 6.10 
10.49 14.10 



*5fM¥8-2 9 2 3 7 2 



38 



D 1 — 5® 
D 6 ~ 9® 
D10 ® 



Zi(M)=Zi(W)-10. 20 
Zi(M)=Zi(W)-3. 59 
Zi(M)=Zi(W) 



Zi(T)=Zi (10-17. 11 
Zi(T)=Zi(f)- 7.20 
Zi (T)=Zi(W) 



R 1 flg 

n@ 

85® 

r 9 m 

RIO ® 



Rl= oa 
R2= 13. 302 
R5= -20. 000 
R6= 20,000 
R9= -18.886 
RL0=<« 



R 3 



=-1.38265e+01 b = 2.99760e+Ol t = 3.241 lle+Ol 



02 1 



0. 



C 03 = 5.24667e-05 
C 04 » 3.94622e-06 



c 20 = 0. 



C 22* 



6. 24839e-04 
3. 143946-05 



u 40 e 



3.57024e-05 



R 4 B a 



C 02 = 
C 03" 
C 04 = 



1.026956+01 
0. 

-8. 68140e-04 
-1.54916e-€4 C 



b -6.357026+00 t - 4. 101336e+01 
c 20 = " 



u 21' 
22" 



-9. 61122e-05 
-1. 53251e-04 



C 4O =-7,70985e-O5 



R 7 



- 9.919526+O0 b -7. 60901e+00 t - 4,083066+01 



02 = 



0. 



C 03 -4. 25157e-04 
C 04 = 2.16100e-O5 



u 2r 

C Z2 = 



-5. 945746-04 
3. 66328e-05 



C 40 = 8.09379e-07 



R 8 m a 

C, 



02 = 
C 03' 
C D4 = 



2.71963e+01 
0. 

7.31990e-05 
-1. I 1662e-05 



u 20" 
c 21* 



C 22 = " 1 



1. 17872e+02 
0. 

1. 14069e-04 
95630e-O5 



M0 S 



-3.07167e+02 



-1.35460e-05 



2 MR2^ £> m 5 ®R5, m 6 ffiR6^ £ fg 9 MR9&&* 
tU-itcmi, fg2<D*^I^Bl,B2 , ffll 0®R10 

CO 2 0 5] J£TF> ft#:&e^^^i:U^i:^CD^ 

tf^ic^Ta^So ^isri^m^Lx/c^*^ 

S£l#^TBlKA£tlT£o ^1^^B1T«^2® 
R2T@Sf, 3§3®R3, Sg4MR4T£t*, ^ 5 pSR5TJS#t 
U 8Slft^^Bl£ftmT3o ^(O^f, S&4Mi£^ 

[0 2 0 6] :^tC%m^m2^^B2iCAWT^>o SS 
2^^B2T^6®R6T^tFf, fg7ffiR7, H8MR8 

?&9MR9t;s#tu m2^m=f'n^mmr 

T, m2^#^B2^|ttliU^^^l 0MR10 (CC 
[0 2 0 7] $SWJt^ 1 ^•'FBltt, AttTS 



#ftK&oT^£ e X> ^2^^B2^ Atff 

[0 2 0 8] ft^SS^CD^aFlCcfc^Xft^fflJC 
^V>TR9JT*. JBfBJClRl/TJBlje^^BlttlCft* 

r> 1 ft^ffs^Bltfg 2 3tqfc*^B2t©RIIBtt!fc* 
[0 2 0 9] H2 2, 23, 2 4 tt*5«ft«©«JRjlH 
[0 2 10] ^36S0»J 9—1 2^S60iJ5-8i:!^«^- 
50 ¥mi-*MW77X?y2X, «7^*O?ay^0S 
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39 

(Dmmm 9-12 r <&«*sitHttv*r 

2o<D^M&£ft&^TRV>T--# 

TkWlBft 19- 1 16. 5 
^©¥118 14.5 11.7 
Ml)® 1.5 1.8 



(21) #W8- 2 9 2 3 7 2 

40 

* [0 2 11] [#|J&0J9] 5tt*KH0>StJM9® 
YZrtT?C!)}t^»rBHT?**. *5S««tt*«Jt»l-5 fg 

[0 2 12] 
W9] 

13.0 
9.8 
2.2 



^3*&©imx(xxy xz)=i£:ftsgicfc^x 13.2x21,5x32.1 

i Yi Zi(W) 0i Di Ndi i/di 
1 0.00 0.00 0.00 2.74 1 



2 0.00 8.74 25.00 10.00 1 

3 -7.66 2.31 25.00 gft 1 KMM 



4 -7.66 25.50 25.00 10.00 1 MM® 

5 -15.32 19.07 25.00 £ft 1 &Jft® 



6 -15.32 32.07 



0.00 



[0 2 13] 



0.00 1 
»10] 
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(22) 


41 














mmn 


D 3 


23. 19 


19. 63 


17. 15 


D 5 


13.00 


14.74 


16.59 



8-292372 



42 



D 1 ~ 3B Zi(M)=Zi(W)+1.81 
D 4 ~ 5E Zi(M)=Zi(W)-1.74 
D6@ Zi(M)=Zi(W) 



Zi(T)=Zi(W)+2. 44 
Zi(T)=Zi(W)-3. 59 
Zi(T)=Zi(W) 



RIB R 1=°° 
R 6 B R 6=co 



-7.87075e+00 t =-3. 10132e+01 



R 2 B a =-2. 59864e+02 b 
c 02 = 0. 

C 03 = 5.91346e-04 C 21 =-2. 93517e-03 

C Q4 = 6, 17346e-05 C 22 =-2. 82803e-04 C 40 =-l. 43423e-04 



c 20 = 0. 
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